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ABSTRACT

One of the most significant revelations of this paper
is a recent iinding that indicates that a sizeable number of
nonlinear relationships between pre-post gain scores of pupils are
found when measured by newer, nonstandardized instruments, which ire
valid and reliable. When instruments/procedures of this sort are
used, the fit for pupils at both the high and low ends of the scale
tend to be thrown seriously out of line to the end that they exhibit
difficulty in showing any significant gain, while the average
students seem to generate normal, expected gains. It has also become
fairly evident that a number of pupil characteristics tend to grow at
a painfully slow rate so that it becomes almost impossible tc realize
an appreciable gain in the relatively short space of a year or two.
One suggested resolution is to identify a reasonable, manageable
number of pupil growth measures that have been found to be related to
specific, measurable teacher behaviors and to build accountability
programs that are predicated more on teacher behavior than on pupil
growth factors. {(Author/DB)
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Measurement of Pupil Growth

This is an assessment strategy which is immediately appealing to many.
Probably there are a number of reasons for this -- since the business of schoois
is to produce change in pupils, it seems reasonable to assess the success of the

school by measuring the growth of pupils; business pays workers, in some instances,
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in terms of production, why not pay teachers on the same basis? Such a solution
is immediate md compelling, but examination of this possibility raises ques-

tions.
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The Influence of the Classroom
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A major difficulty in evaluating the teacher by measuring the growth of
the student he teaches is the amount of influence the classroom can have in re-
lation to other influences on the pupil. For example, the relations between
attitudes and expectations of parents and both intelligence and achiovvement of
their children have been documented repeatedly and found to be strong. They
hold even within a single socio-economic group, and have been demonstrated in a
number of ethnic groups (Wolf, 1964; Keeves, 1970; Garber and Ware, 1972, which
includes an up-to-date review). Similarly, the influence of the peer group has
been demonstrated.

1f the teacher is only one of a number of influences on pupil growth, the
correlation of growth for one pupil group with another the following year taught

*Presented at the American Educational Research Association meeting, New Orleans,
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by the same teacher should not be high. This turns out to be the case. A series
of studies (Soar, 1966; Rosenshine, 1970; Brophy, 1972) suggest that a typical
value for this correlation would be in the low..30's. As test-retest reliabil-
ities, correlations like these would not be acceptable.

To lay the pupil's grawth, or lack of it, at the teacher's door, seems

a major oversimplification, considering the many other factors which may be in-

volved. -

Measurement - Statistical Problems

The solution of measuring pupil growth which looks so simple and straight-
forward is deceptive, and involves a series of problems. The difficulties in-
volved are ones which specialists in educational and psychological measurement
have labored over for a generation or more, without final resolution. As

Bereiter (1963) comments:

Although it is commonplace for research to be stymied by
some difficulty in experimental methodology, there are really
not many instances in the behavioral sciences of promising
questions going unresearched because of deficiencies in statis-
tical methodology. Questions dealing with psychological change
may well constitute the most important exceptions. It is only
in relation to such questions that the writer has ever heard
colleagues admit to having abandoned major research objectives
solely because the statistical problems seemed to be insur-
mountable." (p. 3).

It is relatively obvious that the procedure of measuring only where
pupils stand at the end of the year would be inadequate. Whatever growth may
have occurred during this school year would be such a minor element in the
total amount of pupil knowledge that this possibility is easily dismissed. Nor
does criterion referenced measurement avoid the difficulty. It seems obvious
that some pupils will be near or above the standard before teaching begins, and
others will have little hope of reaching.standatd within the time available

whatever the teacher does. Tracking or grouping will be manifestly unfair
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to teachers, and social status differences will be unfair to schools and systems,
The alternative which comes to mind easily is that of testing pupils in the fall
and again in the spring, so as to determine the change they have made during the
time they have been with a given teacher.

This measure however, offers a surprise to those who have their first
experience with it -- it too is related to the pretest score, except negatively.
That is, students who initially score highest will show least gain during the
year, and may very well show a loss on the average, and low scoring students
will tend to show the greatest gain. Correlations between pretest scores and
raw gain measures for well standardized tests are likely to fall in the -.390
to -.50 range, and less well standardized measures may have higher negative
relationships. This is tie regression effect, and it can be expected any time
the pre and post-measures are less than perfectly related.

The procedures usaally used to deal with this problem are to adjust out
the relation of pretest by regressed gain or covariance analysis, but these
pmcedu}‘es raise a further problem. Since the amount of the admustment made
depends on how far the pretest score for a pupil is away from the mean, the
question of what group is used to calculate the mean becomes important. Upper
class and lower class pupils typically difler in pretest, so probably this dif-
ference should be recognized; but how many groups should there be -- how
finely differentiated? The answer to this question is critically important,
but not at all clear. And the growth a pupil appears to show is affected by
it,

Further problems exist, at least occasionally. In our own work, we have
not infrequently found that even on well-developed standardized tests it is not
unusual for pupils to show ceiling effect. That is, the extent to which a

pupil can show growth is limited by the number of items he missed in the fall}
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to the extent that a test has this ceiling effect, high scoring pupils will be
penalized, since they can't show the real gain they have made. As a further .
problem in some of the data we are currently analyzing (subtests assembled out
of standardized tests), we have found relatively strong nonlinear relationships
between pupils' initial scores and the gains they show. Pupils who initially
make low scores gain little, pupils who make initially moderute scores ‘gain
greatly, and pupils who make initially high scores also gain litt.e. So the class-
room which happened to cOntain pupils who tested toward the middle of the scale
will show considerably more gain than a1 classroom could in which pupils ini-
tially sceored low or high. If pupils were ability-grouped, the teacher with
the middle group would have a material advantage.

The general conclusion from these measurement problems appears to be
that the growth a pupil shows is a function both of the growth he actually
 made, the test items which are used to reflect that growth, and the kind of
| score used to represent the growth. And since it is difficult to know the rela-
tive contribution of each of these sources, the measurement of gain remains un-
certain. Also, it is relevant to note that the tests cited above are probably

better developed than those to be used in state accountability programs.

Problems of Rate of Growth

Still furcher problems may exist. It seems reasonable to expect that at
least some characteristics of pupils grow sufficiently slowly that change during
the school year would not be measureable. (An AACTE task force on performance
based teacher education has developed this point). As examples, it seems likely
that learning sets towards complex problem solving and such things as responsible.
citizenship behavior probably change too slowly to be measureable within a

single year.
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Problems of Teaching and Test Administration

The St. Petersburg Times (Orsini, 1972) has reported on two other problems

cited by teachers in the initial applicztion of Florida's accountability program.
One is the tendency for some teachers to concentrate on teaching the eight or

ten children in the class who were tested in thz fall and will be tested again

in the spring. Small (1972) documents the parallel problem of teachers concen-
trating on pupils who were below criterion in an application of accountability
measurement in England a century ago. In addition, the problem of teachers con-
centrating on_the material to be tested was also reported in both articles. ‘
And there is, of course, always the problem of teachers *helping" pupils as they
take the spring test in order to insure that they do well. The alternative of

having a disinterested outsider do the testing raises cost-feasibility problems.

Problems of Levels of Complexity

Current evidence (Soar, 1972; Soar and Soar, 1972) suggests that the
teacher behavior whiéh supports relatively simple-concrete kinds of pupil -
growth is different from the kind which supports relatively complex-abstract
pupil growth. It would seem important, then, to judge the competence of the

teacher on his ability to promote higher level objectives as well as lower level

ones.
A troublesome thought is the possibility that only measures of lower

level objectives may be developed because of the difficulty of developing the : T
higher ones, yet the accountability program will be forced to go into the field .
because of legislation which requires it. In that event, the likely result
would be accountability testing which would overemphasize lower level objec-
tives and under-represent higher level ones, if they are represented at all. The
consequence, then, would be that teachers who stress lower level objectives would
do well by the accountability criteria, and teachers who teach in ways which fa- j
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cilitate the growth of higher level objectives would appear to be less satis-
factory teachers. It would not be surprising if this led, in turn, to greater
numbers of teachers stressing low level objectives.

Another reasonable expectation is that the teacher who feels the accoum-
tability movement looking over his shoulder may very well “turn the screws* a
bit, may pﬁt pressure on the pupils to achieve, so the teacher will make a
satisfactory appearance in the spring testing. This is generally the sort of
teacher behavior which is destructive of higher level objectives. So a number
of pressures would converge on the teacher to teach for immediate effects, and
for low level objectives (and to concentrate on low-achieving pupils, if a
terminal’. measure is the criterion).

In summary, then, the measurement of teacher competence by way of
pupil gain appears to be an uncertain route to travel at best. While there
are problems in the use of pupil measures for lower level objectives, these
problems are perhaps manageable. But the attempts to measure teacher compe-
tence through pupil gain in higher level objectives appears to be exceedingly
difficult at best, and probably impossible in many cases. The danger§ in-

herent in such an approach seem formidable.
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